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AMENDMENT TO THE CLAIMS 

L (Original) A method for switching data packet flows with guaranteed delay and bandwidth, 

comprising: j 

■ i 

receiving packet arrival time information k a switch, wherein said packet arrival time 
information is associated with a packet flow, and Wherein said packet arrival time information 
indicates a packet arrival time at which said switdh will receive a packet associated with a packet 
flow; 

receiving forwarding information associated with said packet flow, said forwarding 
information associated with said packet flow indicating how said switch should forward received 
packets associated with said packet flow; 

receiving said packet associated with said packet flow at said packet arrival time; and 
forwarding said packet based on said packet arrival time in accordance with said forwarding 
information associated with said packet flow, 

2. (Original) The method of claim 1 , further comprising: 

receiving packet transmission time information at said switch, wherein said packet 
transmission time information is associated with said packet flow, wherein said packet transmission 
time information indicates a packet transmission time at which said switch may transmit said packet 
associated with said packet flow; and j 

wherein said forwarding said packet based on said packet arrival time includes transmitting 
said packet at said packet transmission time. 

i 

i 
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3. (Original) Hie method of claim 2, further comprising: 

associating said packet arrival time infcwrinatioii with a first port of said switch; and 
wherein said receiving of said packet is at said first port of said switch. 

4. (Original) The method of claim 3, further comprising: 

associating said packet transmission time information with a second port of said switch; and 
wherein said transmitting of said packet is at said second port of said switch. 

5. (Original) The method of claim 4, further comprising: 

wherein said packet flow is associated with a real-time application; 
receiving another packet associated with a non-real-time application; and 
delaying transmission of said non-real-time packet in order to perform said transmitting of 
said packet associated with said real-time application. 

6. (Original) The method of claim 5 7 wherein said receiving of said packet associated with said non- 
real-time application occurs prior to said receiving of said packet associated with said real-time 
application, 

7. (Original) The method of claim 1, further comprising: 

receiving a reference packet at a reference time; 

determining a schedule interval start time in response to said reference time; and 
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determining said packet arrival time based on said packet arrival time information and said 
schedule interval start time. 

S. (Original) The method of claim 7, wherein said packet arrival time information includes a packet 
flow offset value, and wherein said determining said packet arrival time includes adding said packet 
flow offset value to said schedule interval start time. 

9. (Original) The method of claim 2, further comprising: 

receiving a reference packet at a reference time; 

determining a schedule interval start time in response to said reference time; and 
detennining said packet transmission time based on said packet transmission time 
information and said schedule interval start time. 

10. (Original) The method of claim 9, wherein said packet transmission time information includes a 
packet flow offset value, and wherein said determining said packet transmission time includes 
adding said packet flow offset value to said schedule interval start time. 

1 1 . (Original) The method of claim 2, further comprising: 

transmitting said packet transmission time information to a second switch; and 
receiving acknowledgement of said packet transmission lime information^ wherein said 

acknowledgement of said packet transmission time information includes either approval or 

disapproval. 
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12. (Original) An apparatus for switching data packet flows with guaranteed delay and bandwidth, 
comprising: 

control logic for receiving packet arrival time information at a switch, wherein said packet 
arrival time information is associated with a packet flow, and -wherein said packet arrival time 
information indicates a packet arrival time at which said switch will receive a packet associated with 
a packet flow; 

control logic for receiving forwarding information associated with said packet flow, said 
forwarding Information associated with said packet flow indicating how said switch should forward 
received packets associated with said packet flow; 

control logic for receiving said packet associated with said packet flow at said packet arrival 
time; and 

control logic for forwarding said packet based on said packet arrival time in accordance with 
said forwarding information associated with said packet flow. 

13. (Original) The apparatus of claim 12, further comprising: 

control logic for receiving packet transmission time information at said switch, wherein said 
packet transmission time information is associated with said packet flow, wherein said packet 
transmission time information indicates a packet transmission time at which said switch may 
transmit said packet associated with said packet flow; and 

wherein said control logic for forwarding said packet based on said packet arrival time 
includes control logic for transmitting said packet at said packet transmission time. 
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14. (Original) The apparatus of claim 13, further comprising: 

control logic for associating said packet arrival time information with a first port of said 

switch; and 

wherein said control logic for receiving of said packet is associated with said first port of 
said switch. 

15. (Original) The apparatus of claim 14, further comprising: 

control logic for associating said packet transimssicm time 
said switch; and 

wherein said control logic for tjansnnlting said packet is associated with sd^ 
said switch. 

16. (Original) The apparatus of claim 15, further comprising: 

wherein said packet flow is associated with a real-time application; and 
control logic for delaying transmission of a received non-real-time packet in order to 
perform said transmitting of said packet associated with said real-time application. 

1 7. (Original) The apparatus of claim 1 6, wherein said control logic for delaying said transmission 
of said received non-real-time packet is operable to delay said transmission of said received non- 
real-time packet in the event that said non-real-time packet is received prior to said receiving of said 
packet associated with said real-time application. 
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18. (Original) The apparatus of claim 12, further comprising; 

control logic for processing receiving a reference packet at a reference time; 
control logic for detemiiniug a schedule interval start time in response to said reference 
time; and 

control logic for determining said packet arrival time based on said packet arrival time 
information and said schedule interval start time. 

1 9. (Original) The apparatus of claim 1 8, wherein said packet arrival time information includes a 
packet flow offset value, and wherein said control logic for deteraiining said packet arrival time 
includes control logic for adding said packet flow offset value to said schedule interval start time. 

20. (Original) The apparatus of claim 13, farther comprising: 

control logic for receiving a reference packet and for recording a reference time at which 
said reference packet was received; 

control logic for determining a schedule interval start time in response to said reference 
time; and 

control logic for determining said packet transmission time based on said packet 
transmission time information and said schedule interval start time. 

21. (Original) The apparatus of claim 20, wherein said packet transmission time information 
includes a packet flow offset value, and wherein said control logic for determining said packet 
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transmission time includes control logic for adding said packet flow offset value to said schedule 

interval start time. 

22. (Original) The apparatus of claim 13, further comprising: 

control logic for transmitting said packet transmission time information to a second switch; 

and 

control logic for receiving acknowledgement of said packet transmission time information, 
wherein said acknowledgement of said packet transmission time information includes either 
approval or disapproval. 

23. (Original) A network of communication devices including a plurality of packet switching 
devices according to claim 13, and wherein a first subset of said plurality of switching devices are 
originators of reference packets including said packet arrival time information and said packet 
transmission time ^formation, and a second subset of said plurality of packet switching devices are 
receivers of said reference packets including said packet arrival time information and said packet 
transmission time information. 

24. (Original) A network of communication devices including a plurality of packet switching 
devices according to claim 13, and wherein a predetermined one of said plurality of switching 
devices operates as a centralized scheduling agent and originates reference packets including said 
packet arrival time information and said packet transmission time information. 
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25, (Original) A schedule-based packet switch, comprising: 

a master clock system, said master clock system operative to determine a beg inning of a 

schedule interval; schedule information defining at least one packet flow schedule, wherein 

j 

said schedule information defines scheduled reception and transmission times for at least one packet 
associated said at least one packet flow; and 

aplurality of interface ports, each of said interface ports having transmit control logic and 
receive control logic, wherein each of said transmitand receive functions are responsive to said 

schedule information and said master clock system, wherein said transmit control logic of at least 

j , 

one of said plurality of interface port is operable to determine a transmit time of a received packet 

I 

associated with said at least one packet flow in response to a transmit time offset into said schedule 
interval defined by said packet flow schedule. 

26. (Currently amended) The schedule based packet switch of claim 25, wherein said receive 
control logic of at least one of said plurality of interface port -ports i s operable to determine a 
reception time of a packet associated with said at least one packet flow in response to a reception 
time offset into said schedule interval defined by said packet flow schedule. 



27. (Currently amended) The schedule based packet switch of claim 25, wherein said master clock 
system is responsive to an external clock reference, wherein said external clock reference is based 
on a received heartbeat packet. 
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28. (Original) A method for schedule based packet switching in a scheduled packet switch, 

i \ 

comprising: j 

| 

determining, by a master jclock system in said scheduled packet switch, a beginning of a 

i 

schedule interval; j 

I 

storing, within said scheduled packet switch, schedule information defining at least one 

j 

packet flow schedule, wherein solid schedule information defines scheduled reception and 

i 

transmission times for at least onje packet associated said at least one packet flow; and 

determining, at a transmit control logic of an interface port of said scheduled packet switch, 
and responsive to said schedule information and said master clock system, a transmit time of a 

received packet associated with said at least one packet flow in response to a transmit time offset 

i 

into said schedule interval definejd by said packet flow schedule. 



29. (Currently amended) The method of claim-2728, further comprising determining, at a receive 

I 

control logic of an interface port !of said scheduled packet switch, and responsive to said schedule 
information and said master clock system, a reception time of a packet associated with said at least 
one packet flow in response to a reception time offset into said schedule interval defined by said 
packet flow schedule. j 



30. (Currently amended) The method of claim-3628, further comprising: 
receiving a heartbeat pac cet; and 

determining, by said master clock system in response to said heartbeat packet, said 



beginning of said schedule interval. 

i 
i 
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